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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «I'eomerpus» 0a30BOro ypoOBHS st
oOyuaromuxcst 11 kmaccoB  paspabortana Ha ocHoBe DenepanbHOro
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBJIAJICHUE KIIOYEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[I03HABATEIILHOTO pa3BUTHUS
JUYHOCTH 00YJarOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca TEOMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYYCHHUS TC€OMETPHHM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHsA OOydarommxcs, (GOPMUPOBaHUS (PYHKIIMOHATHHOW MaTeMaTHYCCKOM
I'PaMOTHOCTH, U3yYCHHUS IPYTUX YUEOHBIX NUCIUIUIMH. Pa3Butne y oOydaromuxcs
IPABWJIBHBIX IPEJCTABICHUNA O CYIIHOCTH M IMPOHUCXOXKICHHH TI'€OMETPHUCCKHUX
aOCTpaKIuii, COOTHOIICHHH PEATbHOTO W HACATBHOTO, XapaKTepe OTPaKCHUS
MaTEeMaTHYECKOH HAayKOW SBIIGHUH H TPOIECCOB pPEAIbHOTO MHpa, MECTe
TC€OMETPHUH B CUCTEME HAYK M POJIH MAaTEeMaTHICCKOTO MOJISITMPOBAHUS B HAYTHOM
MO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUaluxcs, a TakKe KauyeCTB MBIIIJICHHUS, HEOOXOJMMBIX JUJIS aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsSIeTCS OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmmiero oOpa3oBaHHs, TaK Kak OO0ECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUINH €CTECTBEHHO-HAYYHON HANPaBJICHHOCTH, TAK ¥ TYMaHUTAPHOM.

Jlornyeckoe MeIIUIeHHe, (HOPMUPYEMOE TPH HM3YYCHHH OOyYarOIIHMMHUCS
MOHSATHWHBIX OCHOB T€OMETPHH U TTOCTPOCHUH IICTIOYKH JIOTHUSCKHUX YTBEPIKICHUH
B XOJI€ PCIICHUS TeOMETPUYCCKHMX 3a7ad, YMCHHE BBIABUTATH W OMPOBEPraTh
THITOTE3bI HEITOCPEICTBEHHO HCIOJB3YIOTCS TPH PEIICHUH 3a]a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX ACATEIHLHOCTH deioBeka. OpHEHTAIMs YeJIOBEKAa BO BPEMCHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaibHOrOo ObITHS, (opma
OTPaKEHUS OKPYXKAIOIEr0 MHpA, YCIOBHE YCIICITHOTO ITO3HAHWUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHWE  TPOCTPAHCTBEHHBIMHU



oOpa3zaMu 00BEIUHSET pa3Hble BUIBl YYEOHOW M TPYAOBOH JESATEIBHOCTH,
SBIISICTCS OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS] — CYIIECTBEHHONO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.
Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeibHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyvaroluxcs  4epe3  oOeclieyeHHEe  BO3MOYKHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUW U  JIEHCTBUH,
CHELM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUs 00pa3oBaHMs
0 CIICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAaHUEM T€OMETPHUH.
[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
oOyJaroluxcs CpeHEN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHTH OOIME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJjee
ri1yOOKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPUYECKHX
3HaHUAX B NPOPECCHOHATBHOMN AESITEIbHOCTH.
JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«["eomerpumn» Ha 0a30BoM ypoBHE B 11 Kilacce sIBISIFOTCS:
e (GopMUpOBaHHE TPEIACTABICHHUS O TE€OMETPUM KaK 4YacTH MHUPOBOM
KYJIbTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOUIUM MUPOM,;

e (GopMUpOBaHUE NPEJCTABICHUS O MHOTOIPAaHHUKAaX M Telax BpAalLEHUsS
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHHS OKPYKAIOIIETO MUPA;

e (¢dopMHpOBaHHME YMEHHS pACIO3HABATh Ha dYepTexkax, MOACISIX H B

peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;
® OBJIQJICHHE METOJaMH PELIEHUS 3aJlad Ha MOCTPOCHUS Ha M300pakeHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (GopMUpOBaHHE YMEHHUS ONEpPUPOBATH OCHOBHBIMU MOHATHUAMU O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

® OBJIQJICHHE  QITOPUTMAMH  pEIICHWS  OCHOBHBIX  THIOB  3a/ay;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;



® pa3BUTHE  MHTEJUIEKTYaJIbHBIX M  TBOPUECKHX  CIOCOOHOCTEH
oOyJarolmuxcs, [O3HABATEIbHOW  AKTUBHOCTH, HCCJEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS,

e (dopmupoBaHme byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TeOMETPUM: YMEHHE paClO3HAaBaTh MPOSBICHUS T'€OMETPUUYCCKUX
MNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMynHpoBaTh HUX Ha S3bIKE
T€OMETPHUH M CO3/1aBaTh FT€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPEelIeHUs MPAKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyUYEHHBIE PE3yIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPUH B Hayale ero W3y4uyeHUs 3a/Jad, pellaeMbplXx Ha YypPOBHE
WHTYUTHUBHOTO TIO3HAHMSI, M ONPEeNeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOIO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JabHENIIIEMY U3YYEHHIO MPEJIMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JAESATENbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yyalnxcs B Kypce CTEpEOMETpUM MPOBOJIUTCS 3a CYET pELIeHUs 3ajad Ha
CO3/JaHME  TPOCTPAHCTBEHHBIX OOpa3oB ®W  33Jady Ha  OINEPHPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a MPOBOJUTCA C OMOPOM Ha
HarJISIIHOCTh, a OINEpUpOBaHME O0Opa3oM — B YCIOBUSX OTBICYEHUS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEepKaHUs.

OcHOBHBIE cojepkaTenbHble JHHUM Kypca «l'eomerpum» B 11 kiacce:
«MHororpanHukn», «IIpsMbie U MIOCKOCTH B IPOCTPAaHCTBEY, «Tena BpareHus,
«BexTopsl U KOOpIWHATHI B MPOCTpaHCTBe». DOPMUPOBAHHE JTIOTHUECKUX YMEHHH
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHBIM JIMHUSM, HO M TO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conmepxanne o0Opa3oBaHHS, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MOHATUSIMU W HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEILHO M MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIAIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIMCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTABICHUN OOYUYaIOUIUXCS, PaCIINpss U
yrayOnsis e€, o0pasysi MpOUYHbIe MHO>KECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3ydenue reomerpun orBoaurcs 2 daca B Heaento B 11 kmacce, Bcero -
68 yueOHBIX Yaca.



COAEPXKXAHUE OBYUYEHUA

11 KJIACC

Tesia BpaleHnus

[unuHapruyeckas NOBEPXHOCTh, O0pasylolue HUIMHAPUYECKON IMOBEPXHOCTH,
OCb UWIMHIpUYECKONW moBepxHOCTH. UumuHap: ocHoBaHuss U OOKOBas
MOBEPXHOCTh, 00pa3yIolias u 0Ch; MIOMIab OOKOBOM U MOJHOU MOBEPXHOCTH.
Konunueckass moOBEpXHOCTh, 00pa3yrollre KOHUYECKOMW IMOBEPXHOCTH, OChb U
BEpPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHyC: OCHOBaHME U BEpIIWHA,
oOpasyromass ¥ OCh; IUIOMAAL OOKOBOW W TIOJIHOHW TMOBEPXHOCTH. Y CCUEHHBIN
KOHYC: 00pa3ylolue U BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa um map: UeHTp, paauyc, AUAMETP; IUIONIA[b IOBEPXHOCTU CQEPBHI.
B3auMHoe pacnosniokenne cepbl U MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
JI011a/1b CHEpPHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIMHApa U KOHYCA.
KoMOuHanuy Ten BpamieHuss ¥ MHOTOIPAHHMKOB. MHOTOrpaHHUK, ONMHCAHHBINA
okoJ10 cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.
[Tonsarue 06 o6béme. OcHOBHBIC CBOMCTBa 00BEMOB Tel. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Mapaienenuneaa U cieacrBuss u3 He€. OObEM UMIUHAPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[logo6upie Tema B  mpocTpaHcTBE. COOTHOIIEHUS MEXAY  IUIOHIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI00HBIX TEJI.

Ceuenust nwiMHapa (MapajuieIbHO U MEPIEHANKYISIPHO OCH), CEYEHHUS KOHyca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUs LIapa.
BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctd W B npocTpaHcTBe. CloXKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCi0. Pa3ziioxkeHne BEKTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. [IpaBunmo mapamienenunena. Pemenue 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM TMIPAaBWJI JEWCTBUM C BekTopamu. I[IpsmoyrosibHas cucrema
KOOpAUHAT B mpocTpaHcTBe. Koopaunatel BekTopa. I[Ipocreimime 3amadud B
KOOpAMHATax. Yrosl MexAy BekTopamu. CKaJsipHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenue yriioB Mexay IMPsSMbIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUECKUX 3a/1a4

IMNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IMTPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHUASA
(FA3OBBIH YPOBEHD)

OcBoenne yueOHOTO TmpenMera «MaremaTtuka» JTOMKHO O00ecreuynBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOIMINX JUUYHOCTHBIX,
METaIpeAMETHBIX 1 MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:



JINUHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yrTCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
W OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM.

[TatproTyecKOEe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHICKON TPaKTaHCKOW HICHTUYHOCTH, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOrO OYIyIIETo.

DCTeTU4eCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHNM, pACCYXICHUM;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIMTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 3J0pOBOTO U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (du3nUecKoro
COBEPILICHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BoCIIUTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHHWIO U



caM0O0Opa30BaHMIO HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIHSHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JIaCTH  OKpY’KaroIIeH cpeapl, IUTAHUPOBAHMS ITOCTYIIKOB UM OICHKH HX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPYKAIOIEH CPeJIbl.

[{eHHOCTH HAyYHOTO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, JTaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.
1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJICarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBrle 1ormueckue AeUCTBUS:
® BBISIBIIATHh U XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTpeJeICHUs]  TMOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;

® BOCIpPUHUMATH, (OPMYyIUpPOBaTH U  MPEOOPa30OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

® BEBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U

npoTuBOpeurs B (aKTaxX, JaHHBIX, HAONIOJACHHSIX U YTBEPIKICHHSIX,



npeajiaraTb ~ KpUTEPUM UL BBIABICHHS ~ 3aKOHOMEPHOCTEM  H
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIPSIMBIE U OT IPOTUBHOIO), BHICTPAWBATh APTyMEHTALIMIO,
IPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

BBIOMpATh CIOcO0 pemeHuss ydyeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSITENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCILCKHUC HGﬁCTBHH:

MCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS;
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, NpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE€ U  JaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00bEKTaMHU, SIBJICHUSIMHU, IPOIIECCAMU;

CaMOCTOSITENILHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJABI IO pe3yJibTaTam
MPOBEJAEHHOTO HAOIOJEHUS, HMCCIIEI0BaHUs, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOIECCA, a TAKXKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabota ¢ undopmarmeii:

2)

BBISIBIIATE JNepumuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a]1a9H;
BBIOMpaTh  WMHGOpMAIMI0 W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM TPEICTABICHHUS;
CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHHBATh HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

Vuueepcanvnuvie KOMMyHUKamueHwvle Oelicmsus, o0becneuusarom

CPOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVHAIOUIUXCSL.
OO0wieHue:



® BOCIPUHUMATH W (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHUU C
YCJIOBUSIMHU U LEJSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
X0y pelieHus 3aa4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YIIbTaT;

® B X0ji€ OOCYXXJIEeHHU 3a7aBaTh BOIIPOCHI MO CYLIECTBY 00CYkKIaeMOI TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHaiora, OOHApYXUBATh pa3Indue W CXOJICTBO TMO3WIIUN; B
KOPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

® [MPEACTABISATH  PE3yJbTaTbl  pEIICHHs  3aJlayd,  AKCIIEPUMEHTA,
UCCJIEIOBaHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHUYECTBO:

® [OHMMaTh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW W
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYE€OHBIX 3a]1a4; MPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpeaensaTh BUABI padboT, JOTOBapUBATHCA, 00CYXKAATh MPOIECC
U pe3yJsbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

® y4acTBOBaTh B IPYMMOBKIX (popMax paboThl (00CYKIeHHS, OOMEH MHEHUM,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacThb pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIAATH IJIaH, AJITOPUTM PELICHUS 3aJjauM, BBIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMU [IO3HABATENBbHOM pediekcun Kak OCO3HaHUS
COBEPILIAEMBIX JNEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

® [MpEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpPH PEIICHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;



® OIICHUBATh COOTBETCTBHE pe3yjbTaTa LETU U YCIOBHUSIM, OOBSICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OnepupoBaTh MOHATUSIMH: LMIWHIAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
IMAJIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yronue KOHMIECKOH TOBEPXHOCTH, KOHYC; c(hepruieckasi mOBEpXHOCTb.

Pacro3naBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdhepa U 1map).

OOBIICHATH CLIOCOOBI MOTYYEHUS TE BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIapOBOM CIIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TJIOMIAAM  TIOBEPXHOCTEH TN  BpalleHus,
Tr€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEIO
BpaIieHusl.

BBIYUCIIATE COOTHOIICHUSI MEXIY IUIOMAIASMU MOBEPXHOCTEH W 00bEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemple (UTYpbl OT PYKH W C TPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BhITIONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPIPETHPOBATH | MpeoOpa3oBBIBaTh HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BhITIONHATS  IEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKCHHSI BEKTOPA Ha YUCII0, O0OBICHATH, KAKUMH CBOMCTBAMHU OHH 00JIaIaloT.

[TpuMeHsTh TpaBUIIO MapauIeIeITUIeaa.

OnepupoBaTh MOHIATHIMU: IEKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOIYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, YToJ MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BECHIE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC
BEKTOPBI.



Haxoauts cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJSIpHOE MPOU3BENCHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aaBatTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[lpumensaTs Teomerpuueckue GakThl Ui PEIICHUS CTEPEOMETPUUECKHUX
3a]a4, MPEANOIaraloluX HECKOJIbKO IIaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilme reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemate 3amaun Ha [0Ka3aTeNbCTBO MAaTEMaTHYECKHUX OTHOIICHUH U
HAX0XKJIEHHWE TeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuTMaM, MPUMEHSS
W3BECTHBIC METO/IbI MPU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[TpumeHsTh mpoOCTEHIIME NPOrpaMMHBIE  CpPEICTBAa U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4.

[TpuBoaUTE TpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MpUpOaE U
KHU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHHUS Ha TMPAKTUKE: aHAJIU3UPOBATH PEabHBIC
CUTyalldd W TPUMEHATh M3y4YEHHbIE TOHATUS B IPOLIECCE IOUCKA PEIICHUs
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
PAKTUYECKUE 33]1a4M, CBA3aHHbIE C HAXOKJCHUEM I€OMETPUUECKUX BEIHUMH.
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